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(57) ABSTRACT 
In one embodiment, a solder preform includes a solder 
matrix having microparticles secured With the solder matrix. 
The microparticles are constructed so as to be capable of 
arranging during a solder bonding process so as to provide 
a uniform separation betWeen opposing soldered surfaces. 
The microparticles may be shaped to inhibit stacking of the 
microparticles While self arranging during the solder bond 
ing. The solder preform may have an amount of micropar 
ticles With respect to the solder matrix to inhibit stacking of 
the microparticles during the solder bonding process. Micro 
particles may be spheres, poWders, polyhedrons, crystalline 
particles, nanostructures, or the like, Which may be capable 
of conducting electric current, or may be dielectric material; 
for example glass, plastic, metal, or semiconductor material. 
In one implementation microparticle loaded solder preform 
may be fabricated by selecting microparticles capable of self 
arranging Within a solder alloy so as to provide a uniform 
separation betWeen opposing solder surfaces during a solder 
bonding process, combining the microparticles With the 
solder alloy, and forming a solder preform having a solder 
matrix With the microparticles embedded therein. This may 
include mixing the microparticles and solder alloy by shak 
ing, folding, stirring, pressing, or rolling. Some implemen 
tations, may include tailoring a coefficient of expansion of 
the solder preform by selecting and combining appropriate 
microparticles With the solder alloy. 
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MICROPARTICLE LOADED SOLDER PREFORM 
ALLOWING BOND SITE CONTROL OF DEVICE 

SPACING AT MICRON, SUBMICRON, AND 
NANOSTRUCTURE SCALE 

BACKGROUND 

[0001] In the manufacture of ?ip-chip devices, integrated 
circuits With active surfaces are often positioned With die 
bonding machines. Die bonders have settings that allow 
control of the depth of the die placement head. If the 
machine is not calibrated properly, the machine could push 
the device too hard onto the mating surface. This could crush 
or otherWise damage active surface devices as Well as solid 
state electrical devices. 

[0002] Further, in capacitive sensitive devices, if the die is 
not level, ie one side of the device is closer than another, 
or the gap spacing betWeen the die and the substrate is not 
otherWise conforming, capacitive effects betWeen the die 
and the substrate may cause deviation in the performance of 
the device from its modeled operation. 

[0003] Precise tolerances are of particular importance in 
microWave devices, RF MEMS, or other capacitive loaded 
devices, such as for example cantilever accelerometers 
(Where precise and parallel spacing of the cantilever from 
the substrate alloWs more effective voltage measurements). 
Moreover, the further aWay that the device is from the 
substrate, the greater the capacitance, and thus, the greater 
the loss factor. If the tolerances Were more precise and the 
capacitive loading more uniform, the loss factor could be 
reduced. Further, more precise modeling of the capacitive 
effects could be obtained to improve performance. 

[0004] Die bonding machines, hoWever, have limited tol 
erances Within Which they can mate chips. Attaining preci 
sion micron and submicron dimensions placement is not 
readily obtainable With die bonding machines. 

[0005] The smaller dimensions (micron and submicron), 
hoWever, are becoming an every day requirement in the high 
speed semiconductor manufacturing process. One technique 
to provide these smaller dimensions is a photolithograph 
process of etching physical stops on the integrated circuit 
itself. Although physical stops can be etched to provide 
submicron tolerances, such a process can increase the time 
and costs associated With chip processing. 

[0006] Solder plated metal spheres and/or solder plated 
plastic spheres can be employed to provide gap control 
Where larger gap spacing is acceptable, such as betWeen an 
integrated circuit package and a printed Wire board. Con 
ventional solder plated metal spheres and solder plated 
plastic spheres, hoWever, do not easily provide gap control 
in the micron and submicron range. Additionally, the manu 
facture of solder plated spheres can be a costly process. 

SUMMARY 

[0007] In one embodiment of the present invention, a 
solder preform is provided Which includes a solder matrix 
having microparticles secured With the solder matrix. The 
microparticles are constructed so as to be capable of arrang 
ing during a solder bonding process so as to provide a 
uniform separation betWeen opposing soldered surfaces. 

[0008] In certain embodiments, the microparticles are 
shaped so as to inhibit stacking of the microparticles While 
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they self arrange during the solder bonding process. In 
certain embodiments the solder preform has an amount of 
microparticles With respect to the solder matrix so as to 
inhibit stacking of the microparticles during the solder 
bonding process. 

[0009] In some embodiments the microparticles may 
include, for example, spheres, poWders, polyhedron par 
ticles, poWders, crystalline particles, or nanostructures. The 
microparticles may be capable of conducting electric cur 
rent, or may be a dielectric material. Some embodiments 
include microspheres of glass, plastic, metal, or semicon 
ductor material. Embodiments are not limited to these mate 
rials or shapes. 

[0010] In one implementation of the present invention, a 
method is provided for fabricating microparticle loaded 
solder preform. The implementation may include selecting 
microparticles capable of self arranging Within a solder alloy 
so as to provide a uniform separation betWeen opposing 
solder surfaces during a solder bonding process. The imple 
mentation may include combining the microparticles With 
the solder alloy and forming a solder preform having a 
solder matrix With the microparticles embedded therein. 
Certain implementations may include mixing the micropar 
ticles With the solder alloy by shaking, folding, stirring, 
pressing, or rolling. 

[0011] Some implementations, may include tailoring a 
coef?cient of expansion of the solder preform by selecting 
and combining appropriate microparticles With the solder 
alloy. Thus, in one implementation, selecting and combining 
includes tailoring a coefficient of expansion of the solder 
preform such that a combined coef?cient of expansion of the 
microparticles and the solder matrix is in a range betWeen 
the coefficients of expansion of the opposing soldered sur 
faces. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 illustrates a cross sectional vieW of a solder 
preform betWeen bonding surfaces prior to solder bonding. 

[0013] FIG. 2 illustrates a cross sectional vieW of the 
solder preform of FIG. 1 after solder bonding. 

[0014] FIG. 3 illustrates a cross sectional vieW of a die 
and substrate With multiple bond sites after solder bonding 
using the solder preforms. 

DESCRIPTION 

[0015] FIG. 1 illustrates a cross sectional vieW of a solder 
preform 10, Which may be used in a solder bonding process 
for solder bonding tWo bonding surfaces 20 and 30. For 
example, the bonding surface 20 may be part of a conductive 
pattern 25 on a die 40, and the bonding surface 30 may be 
part of a conducive pattern 35 on a substrate (not shoW in 
FIG. 1). The different embodiments and implementations of 
the present invention are not limited to the example appli 
cation and its speci?c con?guration. Many other applica 
tions and con?gurations are possible. 

[0016] The solder preform 10 has microparticles 12 held 
in a solder matrix 14. As discussed further beloW, the 
microparticles 12 may be distributed uniformly throughout 
the solder matrix 14 or distributed non-uniformly throughout 
the solder matrix 14. For example the microparticles 12 may 
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be sandwiched Within the solder matrix 14, or they may be 
held at the exterior surface of the solder matrix 14. Although 
shoWn shaped as a ball in FIG. 1 for illustration purposes, 
the solder preform 10 may be shaped as a strip, ribbon, sheet, 
Wire, rod, chip, cube, pellet, slug, or other shape. As is 
disclosed further beloW, the selected manufacturing tech 
nique may lend itself to a particular shape. Or, the manu 
facturing may include additional shaping, or molding, if 
desired. 

[0017] FIG. 2 illustrates a cross sectional vieW of the 
solder preform 10 of FIG. 1 after solder bonding. As the 
bonding surfaces 20 and 30 approach each other during the 
bonding process, the microparticles 12 self align in the 
solder matrix 14 to provide a uniform distance betWeen the 
bonding surfaces 20 and 30, as shoWn in FIG. 2. The 
microparticles 12 may be shaped and siZed so as to be 
capable of arranging to provide a generally uniform sepa 
ration betWeen tWo opposing soldered surfaces 20 and 30 as 
the solder matrix 14 is melted during a solder bonding 
process. 

[0018] As shoWn in FIGS. 1 and 2, the microparticles 12 
may be microspheres. Microspheres resist stacking as they 
align during the solder bonding process. Other forms are 
possible. For example, generally regular particles such as a 
pyramidal, tetrahedral, or other polyhedral forms, crystalline 
particles, poWders, or the like, or other generally uniformly 
siZed particles (symmetrical or asymmetrical), Which pref 
erably resist stacking, may be utiliZed. 

[0019] Furthermore, a ratio of microparticles 12 With 
respect to solder matrix 14 is selected to inhibit stacking of 
the microparticles 12 during the bonding process and to 
ensure that a generally uniform separation is achieved. The 
siZe and variance of the microparticles 12 is selected to 
provide the desired separation. 

[0020] In some embodiments, the microparticles 12 may 
be composed of a material that Will not alloy With the solder. 
In certain embodiments, the microparticles 12 are composed 
of a material that Will not melt rapidly if the solder matrix 
14 is kept beloW the alloying temperature. The composition 
of the microparticles 12 may be selected based on the 
relative melting points betWeen the solder matrix 14 and the 
microparticles 12, and/or based on the speci?c utiliZation. 
The solder preform 10 may be loaded With microparticles 12 
having speci?c electrical and/or mechanical characteristic 
required for a particular application. Also, microparticles 12 
of different types and/or characteristics may be combined in 
the preform 10, if desired. For example, microparticles 12 
capable of providing a solder bond With excellent impedance 
may be embedded in the solder matrix 14 along With 
microparticles 12 capable of providing a solder bond With 
superior stress and/or thermal properties. 

[0021] Microparticle loaded preform 10 can alloW the 
spacing betWeen the substrate (not shoWn in FIG. 1) and the 
die 40 to be accurately controlled. If there are multiple bond 
sites 110 and 210 as shoWn in FIG. 3, solder preforms (not 
shoWn) may be utiliZed for controlling the spacing 160 
betWeen the die 140 and the substrate 150. Thus, it alloWs 
the tolerances betWeen the structures and/or features (not 
shoWn) on the die 140 and/or the substrate 150 to be more 
precisely de?ned. 

[0022] In some implementations, the solder preform 10 
may be placed on a bonding surface prior to placement of the 
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die. For example, in one implementation, the solder preform 
10 may be deposited on the solder sites of the die, and 
thereafter, the die may be ?ipped and mounted on a substrate 
as part of a ?ip-chip process. In another implementation, the 
solder preform 10 may be melted and ?oWed to the bond 
site. 

[0023] When solder is plated-up in a manufacturing pro 
cess, grain boundaries are established during the plating 
process. In implementations Where the solder preform 10 is 
?rst fused to one of the bonding surfaces, and then remelted 
When the tWo surfaces are soldered together, the remelting of 
the grain boundaries causes surface tension effects in the 
solder alloy Which can pull the bonding surfaces closer 
together. The microparticles 12 help mitigate these surface 
tension effects and control the extent that the bonding 
surfaces are pulled toWard each other during the remelting. 

[0024] In some situations, after a die has been soldered to 
the substrate, there can be a tendency for the solder to pull 
aWay if the solder has a different coef?cient expansion than 
the substrate, or if there is a great disparity in the coef?cient 
of expansions betWeen the substrate and the die. In some 
situations, the microparticles 12 may be used to mitigate 
effects caused by any differential in the coef?cient of expan 
sion betWeen the bonding surfaces, or betWeen a bonding 
surface and the solder bond. Thus, the solder preform 10 
may be loaded With microparticles 12 to provide for spacing, 
and/or to tailor the expansion. In some embodiments, it is 
possible to bridge the expansion betWeen the tWo bonding 
surfaces. If there is no appropriate solder alloy available, the 
microparticles 12 may be selected to provide an acceptable 
expansion gradient betWeen tWo (or more) structures, such 
as for example betWeen a printed circuit board and a die. The 
solder composite may have some expansion betWeen that of 
the tWo structures. 

[0025] For example, referring to FIG. 1, microparticles 12 
With a loWer coef?cient of expansion than the solder matrix 
14 may be used to loWer the coefficient of expansion of the 
resulting solder bond so that the resulting solder bond has a 
coef?cient of expansion located in a range midWay betWeen 
bonding surfaces 20 and 30, if desired. Similarly, micropar 
ticles 12 With a higher coef?cient of expansion than the 
solder matrix 14 may be included to raise the coefficient of 
expansion of the resulting solder bond, so that the resulting 
solder bond has a coef?cient of expansion With a value 
Within a range that is close to that of one, or both bonding 
surfaces 20 and/or 30. Furthermore, an amount of micro 
particles 12 is added that Will provide a desired amount of 
change (loWering or raising) of the coefficient of expansion 
of the resulting solder bond. Thus, it is possible in some 
embodiments, to mitigate effects of the coef?cient of expan 
sion differential by loading different microparticles 12 in the 
solder preform 10. 

[0026] Being able to tailor the expansion of the solder 
preform 10 expands the possible types of solder alloys that 
may be utiliZed in a particular application. For example, a 
particular solder alloy that has a desirable electrical, bond 
ing, or other property for a particular application may be 
selected despite a less desirable coefficient of expansion of 
the solder alloy. This is because microparticles 12 may be 
added to the solder preform 10 to improve the coef?cient of 
expansion of the resulting solder bond. 

[0027] Certain embodiments may include microparticles 
12 that include a conductor material, a semiconductor mate 
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rial, and/or a dielectric material. The microparticles 12 may 
include materials comprising, such as for example, copper, 
gold, aluminum, molybdenum, silicon, gallium, carbon, 
glass, ceramic, plastic, metal alloys, semiconductor com 
pounds, silastic elastomers (for example SYLGARD 184, by 
DoW Corning, Midland, Mich., http://WWW.doWcorning 
.com), or other elastomers, or the like. The foregoing are but 
a feW examples. Many other materials are possible. 

[0028] In one example embodiment, molybdenum 
spheres, or molybdenum poWder, may be utiliZed so long as 
the range of distribution of molybdenum particles is Within 
the range of desired separation. The desired particle siZe 
may be obtained by separation techniques. Screening, for 
example, may be used as a separation technique. In some 
situations particles smaller than the desired separation dis 
tance may be alloWable. This is because the largest particles, 
rather than the smaller particles, set the separation distance. 
So long as there is a sufficient amount of the largest siZed 
particles present to provide the desired separation distance. 

[0029] Moreover, different ratios of solder alloy to micro 
particles 12 may be provided to tailor coefficient of thermal 
expansion for a particular application. In one embodiment, 
the ratio may be 45% solder 55% molybdenum spheres, 
While in another embodiment the ratio may be 25% solder 
75% molybdenum spheres, for example. 

[0030] The microparticles 12 referred to herein are small 
scale particles, Which in some embodiments of the present 
invention, may include and/or be submicron particles, 
including millimicron or nanometer siZed, such as for 
example nanostructures. Thus, in some embodiments, the 
microparticles 12 include particles that are siZed in a range 
from about a micron to a fraction of a micron. In some 

embodiments, the microparticles 12 are siZed on the order of 
a millimicron. 

[0031] Some embodiments are capable of use for load 
leveling and height control in ?ip chip devices, such as for 
example nano circuits, MEMS (optical, mechanical, or RF), 
or in other devices. Compression bonding is often performed 
to bond the conductive paths of the die With the conductive 
paths of the substrate. In this process, microparticles 12 can 
act as spacers, Which facilitate distribution and alignment of 
bonding pressure so as to inhibit crushing of the device or 
the substrate. Also, in certain embodiments, the micropar 
ticles 12 may be resilient to mitigate any possible over 
pressure, or improper distancing, by a compression bonder. 

Fabricating Microparticle Loaded Solder Preforms 

[0032] The solder preform 10 may be fabricated by vari 
ous manufacturing techniques. For example, in one imple 
mentation, the microparticles 12 are combined With melted 
solder alloy and mixed, such as by shaking. In one imple 
mentation, the microparticles 12 are mixed With melted 
solder alloy to form a slurry Which is cooled to form the 
solder preforms. In another implementation, a mixture of 
microparticles 12 and liquid solder alloy is splat cooled 
against a surface, and then diced, or molded to a desired 
shape. 

[0033] In yet another implementation, the microparticles 
12 mixed With the solder alloy by folding the microparticles 
12 into the solder alloy, similar to the manner in Which taffy 
is folded. Or, the microparticles 12 may be mixed With the 
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solder alloy at near its melting point, similar to mixing 
chocolate chips into cookie dough. 

[0034] In still other implementations, the microparticles 
12 are attached to the surface of the solder alloy. The 
microparticles 12 may be pressed into the surface of the 
solder alloy. For example, softened solder alloy may be 
rolled over microparticles 12, or a solder sheet may be 
pressed onto microparticles 12 so that the solder sheet 
captures the microparticles 12. The solder sheet With embed 
ded microparticles 12 may be diced into preform strips or 
squares, for example. Auniform distribution of balls is not 
required in all embodiments, so long as there is enough 
particles in the preform 10 to provide the desired charac 
teristic in the resulting bond. 

[0035] The manufacturing technique chosen from the 
above implementations Will be dependent in part on the type 
of microparticle used, and in some situations, by the desired 
shape of the preform 10. For example, if the microparticles 
12 suspend Well in liquid solder alloy, the microparticles 12 
may be mixed With liquid solder and then poured into molds 
if desired. If the microparticles 12 do not mix Well, for 
example they do not suspend Well in liquid solder, the 
particles may be mixed With semi-solid solder alloy, such as 
by folding. Or, the liquid and particles may be rapidly cooled 
While the particles are still suspended, such as by splat 
cooling. After folding, or splat cooling, or pressing, the 
solder matrix 14 may be formed into preforms by, for 
example, dicing, sWaging, extruding, or the like. 

[0036] Having described this invention in connection With 
a number of embodiments and implementations, modi?ca 
tion Will noW certainly suggest itself to those skilled in the 
art. As such, the invention is not to be limited to the 
disclosed embodiments except as required by the appended 
claims. 

What is claimed is: 
1. A solder preform comprising: 

a) a solder matrix; 

b) microparticles secured With the solder matrix; and 

c) the microparticles being constructed so as to be capable 
of arranging during a solder bonding process so as to 
provide a substantially uniform separation betWeen 
opposing soldered surfaces. 

2. The solder preform of claim 1 Wherein the micropar 
ticles are embedded Within the solder matrix. 

3. The solder preform of claim 2 Wherein the micropar 
ticles are shaped so as to inhibit stacking While self arrang 
ing during a solder bonding process. 

4. The solder preform of claim 2 comprising an amount of 
microparticles With respect to an amount of the solder matrix 
so as to inhibit stacking of the microparticles during a solder 
bonding process. 

5. The solder preform of claim 4 Wherein the micropar 
ticles are shaped so as to inhibit stacking While self arrang 
ing during a solder bonding process. 

6. The solder preform of claim 5 Wherein the micropar 
ticles comprise microspheres. 

7. The solder preform of claim 6 Wherein the micropar 
ticles comprise at least one of: (a) glass; (b) plastic; (c) 
elastomer; (d) metal; (e) semiconductor; material capable 
of conducting electric current; or (g) dielectric material. 
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8. The solder preform of claim 2 wherein the micropar 
ticles comprise at least one of: (a) glass; (b) plastic; (c) 
elastomer; (d) metal; (e) semiconductor; material capable 
of conducting electric current; or (g) dielectric material. 

9. The solder preform of claim 8 Wherein the micropar 
ticles comprise generally regular particles. 

10. The solder preform of claim 9 Wherein the micropar 
ticles comprise microspheres. 

11. The solder preform of claim 2 Wherein the micropar 
ticles comprise as at least one of: (a) spheres, (b) polyhe 
drons; (c) crystalline particles, (d) poWders, or (e) nano 
structures. 

12. The solder preform of claim 2 Wherein the micropar 
ticles have a coefficient of expansion such that a combined 
coefficient of expansion of the microparticles and the solder 
matrix is in a range betWeen the opposing soldered surfaces. 

13. The solder preform of claim 2 Wherein the micropar 
ticles have a coefficient of expansion loWer than a coefficient 
of expansion of the solder matrix. 

14. The solder preform of claim 2 Wherein the micropar 
ticles have a coefficient of expansion higher than a coeffi 
cient of expansion of the solder matrix. 

15. The solder preform of claim 2 Wherein the micropar 
ticles have a coefficient of expansion substantially the same 
as a coefficient of expansion of the solder matrix. 

16. The solder preform of claim 2 Wherein the micropar 
ticles are distributed substantially uniformly through the 
solder matrix. 

17. The solder preform of claim 2 Wherein the micropar 
ticles are embedded near an exterior surface of the solder 
matrix. 

18. The solder preform of claim 1 Wherein the micropar 
ticles are secured to an exterior surface of the solder matrix. 

19. A solder preform comprising: 

a) a solder matrix; and 

b) a plurality of microspheres having a substantially 
similar diameter embedded Within the solder matrix. 

20. The solder preform of claim 19 Wherein the plurality 
of microspheres comprises microspheres comprising at least 
one of: (a) glass; (b) plastic; (c) elastomer; (d) metal; (e) 
semiconductor; material capable of conducting electric 
current; or (g) dielectric material. 

21. The solder preform of claim 20 Wherein the plurality 
of microspheres has a coefficient of expansion such that a 
combined coefficient of expansion of the plurality of micro 
spheres and the solder matrix is in a range betWeen the 
coefficients of expansion of the opposing soldered surfaces. 

22. A method for fabricating microparticle loaded solder 
preform, the method comprising: 

a) selecting microparticles capable of self arranging 
Within a solder alloy to provide a uniform separation 
betWeen opposing solder surfaces during a solder bond 
ing process; 

b) combining the microparticles With the solder alloy; and 

c) forming a solder preform comprising a solder matrix 
having the microparticles embedded therein. 

23. The method of claim 22 further comprising mixing the 
microparticles and solder alloy by at least one of: (a) 
shaking; (b) folding; (c) stirring; (d) pressing; or (e) rolling. 

24. The method of claim 23 further comprising heating 
the solder alloy prior to combining the microparticles. 
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25. The method of claim 24 comprising cooling and 
portioning the solder matrix. 

26. The method of claim 25 Wherein cooling comprises 
splat cooling the combined solder alloy and microparticles. 

27. The method of claim 22 Wherein selecting micropar 
ticles comprises selecting microparticles being shaped so as 
to be inhibited from stacking While self arranging Within the 
solder alloy betWeen opposing solder surfaces during a 
solder bonding process. 

28. The method of claim 22 Wherein combining comprises 
selecting an amount of microparticles With respect to an 
amount of the solder alloy so as to inhibit stacking of the 
microparticles during a solder bonding process. 

29. The method of claim 22 Wherein selecting comprises 
selecting microparticles comprised of at least one of: (a) 
glass; (b) plastic; (c) elastomer; (d) metal; (e) semiconduc 
tor; material capable of conducting electric current; or (g) 
dielectric material. 

30. The method of claim 22 Wherein combining comprises 
combining one of: (a) microspheres; (b) poWder; (c) poly 
hedral particles; (d) crystalline particles; or (e) nanostruc 
tures. 

31. The method of claim 22 Wherein selecting and com 
bining comprises tailoring a coefficient of expansion of the 
solder preform such that a combined coefficient of expan 
sion of the microparticles and the solder matrix is in a range 
betWeen coefficients of expansion of the opposing soldered 
surfaces. 

32. The method of claim 22 Wherein selecting further 
comprises selecting microparticles so as to provide the 
solder matrix With a coefficient of expansion different than 
a coefficient of expansion of the solder alloy. 

33. The method of claim 22 Wherein selecting comprises 
selecting microparticles having a coefficient of expansion 
substantially the same as a coefficient of expansion of the 
solder matrix. 

34. Amethod for fabricating microparticle solder preform, 
the method comprising: 

a) heating a solder alloy; 

b) combining microparticles With the solder alloy; and 

c) forming a solder preform comprising a solder matrix 
having embedded microparticles. 

35. The method of claim 34 Wherein combining comprises 
at least one of: (a) shaking the combined solder alloy and the 
microparticles; (b) stirring the combined solder alloy and the 
microparticles (c) folding the microparticles into the solder 
alloy; or (d) pressing the microparticles into the solder alloy. 

36. The method of claim 35 further comprising cooling 
the solder alloy While mixing the solder alloy and the 
microparticles. 

37. The method of claim 35 Wherein forming the solder 
preform comprises splat cooling the solder alloy and micro 
particles. 

38. The method of claim 34 Wherein combining comprises 
selecting an amount of microparticles With respect to an 
amount of the solder alloy so as to inhibit stacking of the 
microparticles during a solder bonding process. 

39. The method of claim 34 Wherein combining micro 
particles comprises combining microparticles shaped so as 
to inhibit stacking While self arranging during a solder 
bonding process. 

40. The method of claim 39 Wherein combining micro 
particles comprises combining microspheres. 
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41. The method of claim 34 wherein combining micro 
particles comprises combining generally regular particles. 

42. The method of claim 34 further comprising tailoring 
a coef?cient of the solder preform such that a combined 
coef?cient of expansion of the microparticles and the solder 
matrix is in a range betWeen coef?cients of expansion of 
surfaces to be soldered. 

43. The method of claim 34 Wherein combining further 
comprises selecting microparticles so as to provide the 

Jul. 28, 2005 

solder matrix With a coef?cient of expansion different than 
a coef?cient of expansion of the solder alloy. 

44. The method of claim 34 Wherein combining comprises 
combining microparticles having a coefficient of expansion 
substantially the same as a coef?cient of expansion of the 
solder matrix. 


